The computerized tomographic (CT) scans of 411 patients with supratentorial lateralized tumors were compared with an assessment of their clinical condition. More than one-third of these patients showed dilatation of the contralateral lateral ventricle, which was associated with a lower level of consciousness.
C
OMPUTERIZED tomography (CT) has made the identification of intracranial tumors much more precise. It is generally accepted that CT features, such as the size of the mass and degree of midline shift, can be correlated with the clinical condition of the patient. However, we have also observed the striking appearance of dilatation of the lateral ventricle opposite to the side of the tumor mass in many of these patients (Fig. 1 ). Sheldon and Ommaya 9 noted the finding of ipsilateral ventricular dilatation on the air encephalogram of four patients with a cerebral tumor. Hunter, et al., 5 reviewed 75 cases of unilateral ventricular enlargement, but specifically excluded patients with a tumor.
This retrospective study of patients presenting consecutively to Frenchay Hospital, Bristol, was performed to identify the frequency of contralateral ventricular dilatation and its significance.
Clinical Material and Methods
From October, 1974 , to March, 1980 , 411 patients presented with lateralized supratentorial tumors that were later confirmed to be glioma, meningioma, or solitary metastasis. The CT scans and clinical findings on presentation were reviewed. Patients who were thought to have coexisting cerebral atrophy or who had midline or near-midline lesions were not included in this series.
The ventricular size was measured by a modification of the technique of Hahn and Kwan Rim 3 (Fig. 2) . They established age-related normal values for ventricular size by measuring the ratio of the width of the lateral ventricles at the midportion of the head of the caudate nucleus (A) to the width of the cerebral hemispheres (B) at that point, calling this the cerebroventricular index (CVI). In this study, the CVI was obtained by the ratio of the distance from the midline as 
Summary of Cases
Dilatation of the contralateral ventricle was present in 151 of the 411 patients (36.7%). The mean increase in the CVI above normal was 6.1%, with a range of 2% to 24%.
Of the 411 patients, 294 harbored a glioma, 46 a meningioma, and 71 a solitary metastasis. The patients' ages ranged from 6 to 83 years, with a mean of 57 years; 231 (56.2%) were male and 180 were female. Contralateral ventricular dilatation was present in 38% of the males and 36% of the females.
Contralateral ventricular dilatation occurs more commonly with increasing age, as shown in Table 1 . This is not a phenomenon of increasing ventricular size with age, as this factor is accounted for by the use of age-related normal values. The site of the tumors (Table 2) did not have a bearing on the occurrence of the phenomenon. Some of these lesions were situated peripherally and others were deeply placed.
The lesions were categorized by size into three groups of small, medium-sized, or large tumors. The extent of any surrounding area of low density was also assessed, and the results are shown in Table 3 . There is a clear increase in the incidence of contralateral ventricular dilatation with increasing size of the tumor and also of the surrounding low-density area. This is also true when considering the combination of these two factors which represents the true space-occupying lesion.
The length of the clinical history varied from less than 1 day to several years, but the occurrence of contralateral dilatation in each time interval was not significant. Hemiplegia or hemiparesis opposite to the tumor occurred in similar numbers of patients either with or without contralateral dilatation, and only two patients had a hemiplegia on the same side as the lesion.
The effect of level of consciousness is shown in mission, the presence of contralateral ventricular dilatation becomes more common. However, the phenomenon still occurs in almost 20% of those patients with normal levels of consciousness.
The relationship of the lesion to the foramen of Monro was examined by separating those cases where either the tumor or the surrounding low-density area was seen to impinge on the foramen of Monro. These results are shown in Table 5 . Contralateral ventricular dilatation occurred with equal frequency in lesions compromising the foramen of Monro as in those that did not impinge on that area.
Midline shift away from the tumor mass was also recorded, and the results are shown in Table 6 . Contralateral ventricular dilatation occurs significantly more commonly when there is shift of the midline away from the tumor and toward the dilated ventricle.
Discussion
The principle of assessing ventricular dilatation by measuring one easily reproduced linear dimension was established in ventriculography by Evans ~ and has been used in CT scanning? ,4 However, the assessment of the increase in size of the ventricular system is more logically approached by measurement of the ventricular volume. Several methods are available to assess ventricular volume, 1,8-8a~ but none of these could be successfully adapted to a retrospective series of CT scans as presented here. Accordingly, we used the modification of the technique of Hahn and Kwan Rim 3 described above. This had the advantage of having a range of established values of normality for different ages, thereby excluding the problem of increasing ventricular size with age in the interpretation of the data.
The mean increase in the CVI in this series was 6.1%. This, however, underestimates the true increase in ventricular volume, as a small increment in the linear measurement in one dimension represents a proportionately much larger increase in volume. This implies that small increases in the volume of the contralateral ventricle may not have been evident and that the increase observed represents in fact a major increase in ventricular volume. Contralateral ventricular dilatation occurs frequently (36.7%) in supratentorial tumors, irrespective of their location. It is significantly more common in older patients, and patients showing the phenomenon definitely have a lower level of consciousness at the time of the examination. The sign is present in patients who have either a very short or a long clinical history.
As shown in Table 3 , contralateral dilatation becomes more likely with increasing size of the lesion. It is interesting to note that there is a significant increase in the frequency of the phenomenon between small and medium-sized lesions, but very little change between that of the medium and large-sized lesions. It is possible that there may be a critical mass size above which contralateral ventricular dilatation becomes more common. Table 3 also shows that an increasing amount of low density around the tumor increases the likelihood of the phenomenon.
The etiology of contralateral ventricular dilatation remains speculative. The possibility that it is due to impingement of the lesion upon the foramen of Monro, isolating the opposite ventricle, is not supported by the findings: there were identical numbers of patients with lesions impinging on the foramen of Monro in the groups with and without contralateral dilatation. In addition, we have observed the phenomenon in patients with extracerebral lesions such as extradural or subdural hematomas.
It is possible that contralateral ventricular dilatation is due to obstruction or kinking of the cerebral aqueduct or third ventricle, with the result that the lateral ventricle on the side of the tumor is unable to dilate due to the presence of the mass. Similarly, the block to the circulation of cerebrospinal fluid (CSF) could be due to obliteration of the subarachnoid space over the hemispheres consequent on the presence of an expanding mass. However, the fourth ventricle was never seen to be dilated. Whatever the cause, contralateral ventricular dilatation can occur in small and peripherally situated tumors that do not cause midline shift.
Obstruction to the aqueduct or the third ventricle might be the cause of this phenomenon. This hypothesis is supported by the finding that shift of the midline away from the tumor is more common in patients showing the sign. It is surprising, however, that there seems to be no balancing effect by the mass of these strikingly enlarged lateral ventricles to reduce the amount of midline shift. On the contrary, rather than receiving a beneficial effect, patients who show contralateral ventricular dilatation not only still have midline shift in many cases but also have an added increase to their intracranial volume in the form of the CSF trapped in the dilated ventricle. They also cannot compensate for their rising intracranial pressure by diminishing the intracranial CSF volume. These factors are reflected in the lowered level of consciousness of these patients.
